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FAILURE MOOES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: MS-SMR-BODS.X

SUBSYSTEM NAME: ORBITER DOCKING SYSTEM

REVISION: 1 BEPT 1, 1986
PART NAME PART NUMBER
VENDOR HAME VENDOR NUMBER
LR ! ENERGIA POWER PAMEL MCa2 1-0087-0009
RSC-E CHHIOASRE.312001
SRU : PUSH BUTTON SWITCH PKZ.8 (AGO.380.212.TU)

FART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWITCHES (TWO DOUBLE POLE SWITCHES LNDER A SINGLE COVER
CAF,) TWO POLE, MOMENTARY - APDS "RING IN* COMMAND.

REFERENCE DESIGHATORS: 35VT3ABA3SE1.87
AGVTIMASSE1-BS

QUANTTTY OF LIKE {TEMS: 2
(FWO)

FUNCTION:

PROVIDE THE "RING IN" COMMAND S5TIMULI TO CLOSE THE APPROPRIATE CONTACTS IN
THE DECL) TO ENABLE THE TRANSMITTAL OF THE "RING IN" COMMAND TO THE DMCU.
THE DMCU ENABLES POWER TO THE RING MOTORS (M4 AND M3) FOR RING EXTENSION
AND RETRACTION FUNCTIONS. )
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MOOE
NUMEBER: M&GMR-BDOE- 01

REVISIONS 1 BEFT 1, 1933
SUBSYSTEM NAME: ORBITER DOCHING EYSTEM
LRU;: MC821-0087-0009 CRITICALITY OF THIS
ITEM NAME: PUSH BUTTON BWATCH FAILURE MODE: 2B3

FAILURE MODE: :
FAILS OPEN (MULTIPLE CONTACTS WITHIN ONE SWITCH)

MSSION PHASE:
o0 ON-ORBIT

VEHICLEFFATLOADIIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

A} PIECE PART FAILURE. B) CONTAMINATION, C) VIBRATION, DY) MECHANICAL SHOCTK, B
PROCESSING AMOMALY, F) THERMAL ETRESS

CRITICALITY 1/1 DURING INTACT ABODRT GNLYT NO

CRITICALITY 1R2 DURING INTACT ABORT DNLY [AVIONICE ONLYJF NO

REDUNDANCY SCREEN A} PASE
B} FAILS
C) FAILS
PASSTAIL RATIONALE:;
A)
B)
FIRST SWITCH FAILURE |5 MASKED BY THE ASSOCIATED SWITCH.
) .
REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTOR,

_METHOD OF FALLT IETEI:TI}N'
HONE.

MASTER MEAY. LIST HUMBERS.: NONE
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FAILURE MQDES EFFECTS ANALYELS (FMEA) - CIL FAILURE MODE
NUMBER: ME-SMP-8005- 01

“FAILURE EFFECTS -

{A) SUBSYSTEM:
PARTIAL LOSS OF SWITCH CONTROL CARABILITY FOR THE APDS "RINGIN" COMMAND.

(E] INTERFAGING SUBSYSTEM(S):
LTSS OF MANUAL COMMAND REDUNDANCY.

{C) MISSION:
FIRST SWITCH FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT{8):
NO EFFECT.

(E} FUNCTIONAL CRITICALITY EFFECTS:
FIRST FAILURE [AUTOMATIC DOCKING SEQUENCE FAILE) - THE ALUTOMATIC DOCKING

BEQUENCE IS THE PRIMARY MEANS TC RETRACT THE DOCKING RING. THE ALUTOMATIC
BEQUENCE WOULD HAVE TD FAIL FIRST BEFORE THE MANUAL "RING IN" COMMAND I3
INMATED,

SECOND FAILURE {ONE OF TWO ASSOCIATED SWITCHES FAILS ) - DISABLES ONE OF
THREE PANEL COMMAND SIGNALS. NO EFFECT. DEGRADED MANUAL COMMAND -
REDLNDANCY, :
THIRD FAILURE (SECOND ASSOCIATED SWITCH FAILS OREN) - LOSE OF REMAINING 1w
PANEL COMMAND CHANNEL INPUTS 70 THE DSCU. PARTIAL LOSE OF RING RETRACTION
CAPABILITY. LOSS OF CAPABILITY TO SUPPLY THE "RING IN" COMMAND TO THE DiMCU.
LOSE OF ALL RING CONTROL RESLLTING IN LOSE OF CAPABILITY TG PERFORM
DOCKING. LOSS OF MISSION CBJECTIVES WITH INABILITY TO PERFORM DOCKING.

DESIGN CRITICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F): 2R3

() RATIONALE FOR 'I:HI'I'IGALI'I'Y CATEGORY DUWNGRADE:
M7A
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CI, FAILURE NODE
NUMBER: MS-GMR 2008- M

H3FOSIMON RATMONALE.

(A} DESIGN:
REFER TG ARPENDIX C, ENERGIA HARDWARE.

{8) TEST: :
REFER TO APPENDHX C, ENERGLA HARDVWARE,

DOCKING RING EXTENSION AND RETRACTION CONTROL CIRCUIT OPERATION IS
VERIFIED DURING GROUND CHECKGUT. ANY TESTING IS ACCOMPLISHED IN
ACCORDANCE WITH OMRED.

(C) INSPECTION:
REFER TQ APPENDIX C, ENERGIA HARDWARE

{D) FAILURE HISTORY:
REFER TO APPENDHX C, ENERGIA HARDWARE,

{E} OPERATIONAL USE:
AFTER THIRD FAILURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANCE TO DRIVE
THE RING MOTORS DIRECTLY FROM THE FEEL-THROUGH CONNECTORS IN THE
EXTERMNAL AIRLCCK, USING THE ORBITER BREAKQUT BOX. HOWEVER, WORST CASE
CREWWOLLD ABORT DOCKING SINCE THIS WORKAROUND REQUIRES A GREAT DEAL OF
TIME TO PERFORM,

- AFPROVALS -
FPRODUCT ASSURANGE ENGR  : M. NIKOLAYEVA . M
DESIGN ENGINEER © B. VAKULIN . N
NASA S3/MA . : . A
NASA SUBSYSTEM MANAGER v

MALA FFDéc SUBSYSTDM MANALER !
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